SA WG2 Temporary Document

Page 2
-


3GPP TSG SA WG2 Architecture — SA2#49
S2-052587
7 – 11 November, 2005

Yokosuka, Japan
Source:
Ericsson
Title:
Call establishment optimizations for multimedia telephony through network requested media bearer establishment in GPRS
Document for:
Decision
Agenda Item:
7.11, Study on IMS enhancements and optimisations for real time communication
Work Item / Release:
Rel-7
1
Introduction
In an accompanying contribution (S2-052586) we show an end-to-end call establishment message sequence flow for real time services in IMS, according to the current 3GPP Rel-6 IMS standard. The depicted flow covers different aspects of the call establishment such as IP-CAN resource reservation, Policy and Charging, SIP/SDP negotiation, etc, in detail. In this contribution we use simplified (i.e. with less details for readability) end-to-end call establishment flows with focus on resource reservation in an IP-CAN built on GPRS, and propose a way to optimize the call establishment for multimedia telephony by using network requested media bearer establishment. Using network requested bearer establishment will reduce the call setup time and also remove a race condition in the PCRF in a Rel-7 architecture. In addition it will give other benefits such as network controlled QoS and bearer establishment error handling.
2
IMS Call Establishment in Rel-6

In Figure 1 a simplified end-to-end call establishment flow with focus on resource reservation in a GPRS IP-CAN is depicted. The flow is based on the current 3GPP Rel-6 IMS standard. In this flow the bearers for the media streams are set up by request from the UEs through the Secondary PDP Context Activation procedure as defined in e.g. 3GPP TS 23.060. 
It is assumed that ‘UE#1’ can initiate the activation of the media PDP Context when it has acknowledged the SDP answer in step 15, and base the requested QoS for this PDP Context on information in the SDP Answer received in step 14. 
‘UE#2’ can initiate the activation of the media PDP Context as soon as it has sent the SDP answer in step 4, and base the requested QoS for this PDP Context on information in the SDP Answer sent in that message.

2.1
Identified limitations in Rel-6

As shown in Figure 1 the media bearer establishment in Rel-6 is UE centric, i.e. the UE has the full responsibility of the media bearer establishment in the GPRS IP-CAN, in fact the media bearer establishment has to be triggered by the UE. This introduces a number of limitations in the IMS call establishment:
· On the originating side the media bearer establishment cannot start until ‘UE#1’ has received and acknowledged the SDP Answer in step 15, although the result of the SDP negotiation is known by the network already in step 4 when the SDP Answer is received from ‘UE#2’.
· On the terminating side ‘UE#2’ can initiate the media bearer establishment as soon as it has sent the SDP Answer, but the PDF/CRF must receive the Service Info (step 7) to be able to send a Dec (step 11) and allow the PS-CN to finalize the media bearer establishment. The fact that step 7 needs to be carried out prior to the finalization of the analysis in the PDF/CRF of the Req (i.e. between step 10 and step 11), gives a race condition in the PDF/CRF.
· Another impact of the UE centric media bearer establishment in Rel-6 is that the UEs set the Requested QoS based on the UE-local interpretation of the information in the SDP Answers. This might lead to situations where the Negotiated QoS and corresponding radio bearer is unsuitable for the service or the radio bearer setup simply fails, due to limitations in the radio network.

· The UE centric media bearer establishment also implies that any media bearer establishment error handling is left to the UE-local policy. This policy could be to retry bearer setup with same or different Requested QoS, or perhaps to simply give up and terminate the call. There are no means for the network to e.g. adjust the Requested QoS to meet different load situations and by that increase the probability of success.
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Figure 1
Rel-6 End-to-end call establishment flow in a GPRS IP-CAN
using UE initiated media bearer establishment
3
Proposed Enhancement to IMS Call Establishment in Rel-7
In Figure 2 the same type of simplified end-to-end call establishment flow as in Figure 1, but with network requested media bearer establishment, is depicted. The flow is based on an assumed 3GPP Rel-7 architecture.
With network requested bearer establishment, as shown in Figure 2, the media bearer establishment becomes network centric, and the network becomes responsible for triggering the media bearer establishment in the GPRS IP-CAN. This will remove or at least reduce the identified (see 2.1) limitations in the IMS call establishment:
· On the originating side the media bearer establishment can be initiated from the PCRF already when Service Info is received by the PCRF (step 5). The media bearer establishment is initiated from the PCRF and hence there is no need for the PS-CN to request for policy and charging rules from the PCRF. On the terminating side the PCRF can also here initiate the media bearer establishment as soon as it receives Service Info (step 7). Since the media bearer establishment is initiated from the PCRF there is no race condition in the PCRF, as was the case in the corresponding PDF/CRF with UE centric media bearer establishment specified in Rel-6. 

· With network requested media bearer establishment the network can control also the Requested QoS sent from the UE in the context activation, by supplying that information in the request messages to the UEs (step 9 and step 16 respectively). The Requested QoS can in this scenario be based on the network’s interpretation of the information in the SDP Answer from UE#2 (step 4), independently of the UE local interpretations. This gives the network control over the QoS negotiation and a consistent interpretation of the SDP Answers.
· A network centric approach also opens up for consistent error handling in case of e.g. failure in establishing the media bearer, where the network could apply common rules regarding e.g. any repeated attempts of bearer establishment and potential change of requested QoS. This would lead to a common behaviour of different terminals in such situations.
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Figure 2
End-to-end call establishment flow in a GPRS IP-CAN using 
network requested media bearer establishment
4
Conclusions and proposal
In this contribution we discuss IMS Call Establishment in Rel-6 and its identified implications:

- Session setup latency.
- Race condition in the PDF/CRF or corresponding PCRF on the terminating side.
- (Potential) inconsistencies in the QoS handling during the media bearer establishment

- (Potential) inconsistencies in the media bearer establishment error handling
We propose to optimize the IMS call establishment in Rel-7 by using network requested media bearer establishment.
We propose to include the following text in the TR 23.8yz:
4.2.X
Session Establishment in GPRS IP-CAN
In Figure 1 a high-level end-to-end call establishment flow is depicted. The flow is made with focus on resource reservation in a GPRS IP-CAN, and hence details not related to resource reservation are left out. Furthermore the shown message sequences follows principles defined in the 3GPP Rel-6 IMS standard, with the bearers for the media streams set up by the UEs through the Secondary PDP Context Activation procedure as defined in e.g. 3GPP TS 23.060.
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Figure 1
End-to-end call establishment flow in a GPRS IP-CAN
using UE initiated media bearer establishment
As seen in Figure 1 the UE has the full responsibility of the media bearer establishment in the GPRS IP-CAN. On the originating side this means that the media bearer establishment cannot start until ‘UE#1’ has received and acknowledged the SDP Answer in step 14, although the result of the SDP negotiation is known by the network already in step 4 when the SDP Answer is received from ‘UE#2’. On the terminating side ‘UE#2’ can initiate the media bearer establishment as soon as it has sent the SDP Answer in step 4, but the PDF/CRF must receive the Service Info (step 7) to be able to send the Dec (step 11) and allow the PS-CN to finalize the media bearer establishment. The fact that step 7 needs to be carried out prior to the finalization of the analysis in the PDF/CRF of the Req (i.e. between step 10 and step 11), gives a potential race condition in the PDF/CRF. 

Another impact of the UE centric media bearer establishment is that the UEs set the Requested QoS based on the UE-local interpretation of the information in the SDP Answers. This might lead to situations where the Negotiated QoS and corresponding radio bearer is unsuitable for the service or the radio bearer setup simply fails, due to limitations in the radio network. It also leaves any media bearer establishment error to the UE-local policy.

In Figure 2 the same type of high-level end-to-end call establishment flow as in Figure 1, but with network requested media bearer establishment, is depicted. 
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Figure 2
End-to-end call establishment flow in a GPRS IP-CAN using 
network requested media bearer establishment

With network requested bearer establishment, as shown in Figure 2 above, the network becomes responsible for triggering the media bearer establishment in the GPRS IP-CAN. On the originating side the media bearer establishment can be initiated from the PCRF as soon as Service Info is received and acknowledged by the PCRF (step 5 and 6). The media bearer establishment is initiated from the PCRF and hence there is no need for the PS-CN to request for policy and charging rules from the PCRF. On the terminating side the PCRF can initiate the media bearer establishment as soon as it receives Service Info (step 7). Since the media bearer establishment is initiated from the PCRF there is no potential race condition here, as in Figure 1 with UE initiated media bearer establishment.

With network requested media bearer establishment the network can control also the requested QoS sent from the UE in the context activations by supplying that information in the request messages to the UEs (step 9 and step 16 respectively). The requested QoS can be based on the network’s interpretation of the information in the SDP Answer from UE#2 (step 4), independently of the UE local interpretations. It also opens up for consistent error handling in case of e.g. failure in establishing the media bearer, where the network could apply common rules regarding e.g. any repeated attempts of bearer establishment and potential change of requested QoS.
It is evident that the use of network requested media bearer establishment removes or at least reduces the identified limitations in the Rel-6 IMS call establishment.
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